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Application/Control Number: 09/853,530 Page 1 

Art Unit 1644 

1 . Claims 1-6,30-31 are under consideration. 

2. The rejection of claims 29,30 under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement for the reasons elaborated in the 
previous Office Action, sections 5 a) and 5 b) are withdrawn in view of the cancellation 
of claim 29 and amending of claim 30. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 1 03(a). 

4. Claims 1-6,29,31 stand rejected und6r 35 U.S.C. 103(a) as being unpatentable 
over Leppla et al. (WO 94/18332) in view of Noteborn et al. (WO 95/03414) for the 
reasons elaborated in the previous Office Action. Applicants arguments have been 
considered and deemed not persuasive. 

Leppla et al. teach anthrax protective antigen (see last paragraph page 25 and first 
paragraph, page 26) and a fusion protein containing the PA binding domain of LF/toxin, 
wherein toxins are commonly full length proteins(see last paragraph page 25 and 
second paragraph, page 26). Leppla et al. teach that the fusion protein can contain the 



first 1-254 amino acids of LF (e.g. PA binding domain)(see pages 6 and 7). The name 
anthrax as used by Leppla et al. refers to Bacillus anthracis (see last paragraph page 3, 
continued on next page). Processed protective antigen Is created when the anthrax 
protective antigen is administered in vivo. Leppla et al. teach that the toxin/fusion 
protein and PA are administered as a pharmaceutical composition (see page 27) 
containing saline (aqueous solution of physiologically compatible salts, see page 28). 
Leppla et al. do not teach the conjugate contains a viral protein. Noteborn et al. teach 
the intracellular viral protein VP3 which can be used to kill tumor cells and other target 
cells (see page 8, third paragraph and page 2, last paragraph). Noteborn et al. teach 
immunoconjugates containing VPS and a ligand that can be internalized by a cell (see 
page 9, third paragraph). The PA/PA binding domain of LF/toxin conjugate is 
internalized by a cell(see Leppala et al., page 4, last paragraph, continued on page 5 ). 
Leppala et al. teach the use of the aforementioned two component system to deliver a 
molecule into a cell (see claim 19 and 20). It would have been prima facie obvious to 
one of ordinary skill in the art at the time the invention was made to have created the 
claimed invention because Leppla teach the claimed invention except for use of a viral 
protein whilst Noteborn et al. teach immunoconjugates containing the viral toxin VP3 
and a ligand that can be internalized by a cell and Leppla et al. teach the use of the 
aforementioned two component system to deliver a molecule into a cell. The recitation 
of an intended use in this product claim carries no patentable weight because the 
claimed product is the same as the product rendered obvious in the instant rejection. 
The dosage recited in the claims (as per defined in page 20, penultimate paragraph of 
the specification) is encompassed by the dose range disclosed in page 27, lines 24-25 
of Leppla et al. While Leppla et al. do not teach the molar ratio recited in claim 31, 
Leppla et al. teach that the amount of PA and LF/fusion protein will be optimized using 
routine procedures. One of ordinary skill in the art would have been motivated to do the 
aformentioned because Leppala et al. teach the use of the aforementioned two 
component system to deliver a molecule into a cell and Noteborn et al. teach 
immunoconjugates containing VP3 and a ligand that can be internalized by a cell. 

Regarding applicants comments and the Leppla declaration, the recitation of an 
intended use carries no patentable weight in the instant product clainre. In addition, the 
product rendered obvious in the instant rejection would have the same properties as the 
claimed invention because it is structurally identical to the claimed product. It is also 
noted that the motivation for producing the claimed product can be different from 
applicants as long as the same product is produced (see MPEP 2144). 



Regarding the size of the toxin nnolecule used in the fusion protein, Leppla et al. teach 
anthrax protective antigen (see last paragraph page 25 and first paragraph, page 26) 
and a fusion protein containing the PA binding domain of LF/toxin, wherein toxins are 
commonly full length proteins(see last paragraph page 25 and second paragraph, page 
26). Leppla et al., page 26, second paragraph teaches uses of a toxin in the 
aformentioned fusion protein wherein toxin refers to a full length toxin. Said paragraph 
also refers to other full length proteins such as growth factors. Regarding applicants 
comments about Noteborn et al. said reference is cited for the use of VP3 viral toxin in 
the claimed conjugate. One of ordinary skill in the art would have been motivated to do 
the aformentioned because Leppla et al. teach the use of the aforementioned two 
component system to deliver a molecule into a cell and Noteborn et al. teach 
immunoconjugates containing VP3 and a ligand that can be internalized by a cell. 
Regarding applicants comments about paragraph 10 of the Leppla declaration, as per 
above, the motivation to produce the claimed invention cited in the instant rejection 
need not be the same as applicants as long as it leads to a product which is structurally 
the same as the claimed product. 

Regarding paragraph 1 1 of the Leppla declaration, the instant fusion protein would have 
the functional properties recited in claim 1 because the product is the same as the 
claimed invention. Whether the product rendered obvious in the instant rejection would 
also eventually kill the cell or generate a Class II mediated antibody response is 
irrelevant, because there is cun-ently no limitation in the claims which prohibits either of 
the aforementioned activities. There is no evidence that the product rendered obvious in 
the instant rejection would not induce a MHC class I mediated CTL response. In fact, 
according to the Leppla declaration, it should induce a class I response because it 
would be targeted to the appropriate anatomic compartment for processing. 
Furthermore, it appears that paragraph 1 1 of the Leppla declaration indicates that the 
conjugate would be unable to kill cells because the toxic protein moiety would be 
processed. However, this is clearly inaccurate because both native APABP and the 
conjugates disclosed in Leppla et al. are cytotoxic. Furthermore, the VP3 protein 
disclosed by Noteborn et al. is both immunogenic and cytotoxic. The instant rejection 
discloses why it is obvious to create a product that is structurally identical to the claimed 
invention. 

Regarding applicants comments about "processed PA", the rejection refers to the 
processed PA of claim 2 (A.K.A. cleaved PA which reveals the LF binding site). 
Regarding applicants comments that Leppala et al. do not disclose use of a viral protein 
in their conjugate, this issue is addressed by the addition of the Noteborn et al. (WO 



95/03414) reference. Regarding applicants connnnents about dosage, the specification 
discloses on page 20 that: 

For each recipient, ttie total vaccine amount necessary can be deduced from protocols 
for immunization with other vaccines. The exact amount of such antigen- APABP and 
PA compositions required will vary from subject to subject, depending on the species, 
age, weight and general condition of the subject, the particular fusion protein used, its 
mode of administration, and the like. Generally, dosage will approximate that which is 
typical for the administration of other vaccines, and will preferably be in the range of 
about 10ng/kg to 1 mg/kg. 

Thus, regarding the functional dosage recited in the claims, said dosage will vary 
according to the antigen and particular parameters as per stated above. Said passage 
also discloses a general range of antigen to be used. Leppla et al., disclose 
administration of the instant invention at a dosage that overlaps that encompassed by 
the limitation now recited in the claims (see page 27, lines 24-25). 
The recitation of an intended use cames no patentable weight in the instant product 
claims. In addition, because it is structurally identical to the claimed product, it would 
have the same properties as the claimed product. Furthermore, the claimed composition 
as disclosed in Leppala et al. could induce a CTL response depending on the recipient 
and the protein used. For example, virtually any protein would be immunogenic/induce 
CTL if administered into another species (eg. the art recognizes that mouse Ig is 
immunogenic when administered to humans, etc). The invention rendered obvious in 
the instant rejection has the same structure as the claimed invention and would 
therefore have the same properties as the claimed invention. Regarding applicants 
comments that the viral protein recited in the claims would not kill the target, there is no 
limitation in the claims that the protein is not toxic to the cell. The CAV proteins 
disclosed by Noteborn are both cytotoxic and immunogenic (see claim 1). One of 
ordinary skill in the art would have been motivated to do the aformentioned because 
Leppala et al. teach the use of the aforementioned two component system to deliver a 
molecule into a cell and Noteborn et al. teach immunoconjugates containing VPS and a 
ligand that can be internalized by a cell. 

5. Claims 1-6,30,31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Milne et al. (Mol. Microbiology 15:651, 1995) in view of Arora et al. (J. Biol. 
Chemistry 268:3334), Leppla et al. (WO 94/18332) , EP 0 532 090A2 ( issued March 3, 
1991) and Donnelly et al . (PNAS 90:3530:1993). 



Milne et al. teach a composition comprising anthrax protective antigen (PA) and 
an.antigen bound to anthrax protective antigen binding protein (APABP) (See Figure 3, 
in particular). Anthrax toxin lethal factor (LF) is the APABP. The composition taught by 
Milne et al. comprises diphtheria toxin (the antigen) bound to residues 1-255 of lethal 
factor of Bacillus anthracis. Milne et al. teach that LF binds to anthrax protective 
antigen (PA) (see abstract). Milne et al. teach that an embodiment of the diphtheria 
toxin-LF fusion protein in which the diphtheria toxin has a mutation that reduces the 
cytotoxicity of the diphtheria toxin ( see pages 663, second column, in particular). Milne 
et al. further teach that anthrax toxin represents a model for design of a protein 
translocation system to deliver heterologous proteins to the cytoplasm of mammalian 
cells. In this system PA would co-ordinate the entry of a fusion protein into the 
mammalian cells. Milne et al. further teach that heterologous protein may be bound to 
the amino or carboxyl-terminus of LF fragment and that the relatively small size of the 
LF fragment and its ability to be expressed at high levels in E.coli make it an Ideal 
candidate for the construction of fusion proteins ( see page 664, In particular) . Milne et 
al. teach that native PA Is processed to 63kDa protein which binds to the cell surface of 
mammalian cells and that the processed 63kDa PA has a binding site to which LF 
binds. ( see page 661, second column in particular). Milne et al. do not teach that the 
conjugate contains a viral protein or HIV protein. 

Arora et al. teach that the PA- binding domain of anthrax lethal toxin lies within residues 
1-254 ( see abstract, in particular). Arora et al. teach fusion proteins comprising 
anthrax protective antigen binding protein ( IE LF) could be used to present peptides to 
the MHC Class I antigen recognition system ( see page 3340, in particular). Arora et al. 
also teach the domains I and II Pseudomonas exotoxin A has been used to internalize 
proteins bound to the exotoxin. Arora et al. teach than in addition to their potential as 
cytotoxic agents such fusion proteins could be used to present peptides to the major 
histocompatibility class I antigen recognition system and that anthrax toxin could also be 
used for such a function. Arora et al. also disclose that the attachment of large 
polypeptide to LF does not affect the ability of the fusion protein to be internalized via 
PA63 domain ( see page 3340, second column, in particular). Leppla et al. teach 
anthrax protective antigen (see last paragraph page 25 and first paragraph, page 26) 
and a fusion protein containing the PA binding domain of LF/toxin, wherein toxins are 
commonly full length proteins(see last paragraph page 25 and second paragraph, page 
26). Leppla et al. teach that the fusion protein can contain the first 1-254 amino acids of 
LF (e.g. PA binding domain)(see pages 6 and 7). The name anthrax as used by Leppla 
et al. refers to Bacillus anthracis (see last paragraph page 3, continued on next page). 



Processed protective antigen is created when the anthrax protective antigen is 
administered in vivo. Leppla et al. teach that the toxin/fusion protein and PA are 
administered as a pharmaceutical composition (see page 27) containing saline 
(aqueous solution of physiologically compatible salts, see page 28). While Leppla et al. 
do not teach the molar ratio recited in claim 31, Leppla et al. teach that the amount of 
PA and LF/fusion protein will be optimized using routine procedures. 

EPO 532090 A2 discloses a fusion protein comprising a bacteria toxin that has a 
translocation domain bound to an antigen and further comprises a cellular recognition 
domain. EP 0532090 A2 discloses a hybrid protein comprising a bacteria toxin that has 
a translocation domain bound to an polypeptide or protein and a recognition domain. 
EP 0532 090 A discloses that such a protein is capable of eliciting an immune response 
by cytotoxic T lymphocytes against HIV protein in the context of HLA-A2 (an MHC class 
I allele) and may be used as a vaccine for peptide bound to the translocation domain ( 
See claims, 1-9 and 18-31 and page 15 lines 35-41, in particular). EPO 532 090A2 
further teaches that the vaccine may be prepared in sterile water, sterile saline ( which 
comprises physiologically compatible salts). 

Donnelly et al. teach that one approach to inducing an immune response (CTL) to 
a protein has been the delivery of foreign proteins to the cytosol through use of 
replicating vectors, IE viruses. Donnelly et al. further teach that immunization with 
exogenous proteins generally results in endocytosis of the antigens leading to their 
process for presentation in association with MHC class II rather than with class I ( see 
page 3530, in particular). Donnelly et al. further teach that delivering exogenous 
protein antigens into intracellular compartments under physiologic conditions would be 
useful for developing CTL vaccines and that bacterial toxins which reach the cytosol by 
means of translocation through endosomal membrane may be used to deliver peptides 
or proteins into cells. Donnelly et al. also teach the toxin-protein fusion protein could 
comprise entire proteins and that the such a fusion protein could be used as a vaccine 
to elicit an immune response to the protein ( see page 3533, in particular). Donnelly et 
al. teach a fusion protein comprising a truncated Pseudomonas aerugionosa exotoxin A 
which consists of its binding and translocation domains and an antigenic peptide ( see 
Figure 1 and 3532-3533, in particular). 

Therefore it would have been prima facie obvious to one of ordinary skill in the art 
at the time the invention was made to have created the claimed invention because 
Milne et al., Leppla et al. and Arora et al. disclose that a composition comprising 
anthrax protective antigen (PA) and an antigen bound to anthrax protective antigen 
binding protein (APABP) can used to deliver the target molecule to the cytosol, Arora 



et al. teach than in addition to their potential as cytotoxic agents such fusion proteins 
could be used to present peptides to the major histocompatibility class I antigen 
recognition system and that anthrax toxin could also be used for such a function whilst 
EP 0531090 A discloses a hybrid protein comprising a bacteria toxin that has a 
translocation domain bound to an polypeptide or protein and a recognition domain and 
that such a protein is capable of eliciting an immune response by cytotoxic T 
lymphocytes against HIV protein in the context of HLA-A2 (an MHC class I allele) and 
Donnelly et al. teach a fusion protein comprising a tmncated bacterial toxin which 
consists of its binding and translocation domains and an antigenic peptide ( see Figure 
1 and 3532-3533, in particular). One of ordinary skill in the art at the time of the 
invention would have been motivated to use LF domain taught by Aurora et al. in the 
fusion protein since Aurora et al. teaches that toxins such as anthrax LF and the 
domains I and II Pseudomonas exotoxin A have been used to internalize proteins bound 
to the exotoxin. Aurora et al. teaches that PA binds to cells and serves as a receptor for 
LF-protein fusion proteins which facilitates translocation of the LF-proteins fusion protein 
into the cytoplasm. Donnelly et al. and Aurora et al. teach internalization of the antigen 
induces CTL responses to the antigen. One with ordinary skill in the art would have 
been motivated to use whole proteins are fragments of proteins in the fusion protein 
since Aurora et al. teaches that large proteins bound to the anthrax LF do not affect its 
ability to translocate the fusion protein into the cytoplasm and Donnelly et al. also teach 
the toxin-antigen fusion protein could comprise entire proteins and that the such a 
fusion protein could be used as a vaccine to elicit an immune response to the protein 

6. No claim is allowed. 

7. Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Ron Schwadron, Ph.D. whose telephone number is 571 
272-0851 . The examiner can normally be reached Monday to Thursday from 7:30am to 
6:00pm. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Christina Chan, can be reached at 571-2720841. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
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